Abstract A cDNA encoding an Na+-P i co-transporter, III transporters were isolated as receptors for gibbon ape leukaemia virus (GLVR1 or PiT-1) in mouse and termed rat PiT-1, has now been isolated from rat parathyroid. Expression of rat PiT-1 in Xenopus humans and amphotropic murine retrovirus (Ram-1 or PiT-2) in rats, and were shown to serve normal oocytes revealed that it possesses Na+-dependent P i co-transport activity. The amount of PiT-1 mRNA cellular functions as Na+-dependent P i co-transporters in several tissues. These two molecules are approxiin the parathyroid of vitamin D-deficient rats was reduced compared with that in normal animals, and mately 60% identical in amino acid sequence, and they exhibit no significant overall sequence homology with increased markedly after administration of 1,25-dihydroxyvitamin D3. Furthermore, the abundance of the type I or type II transporters. We have now isolated and characterized an Na+-P i co-transporter cDNA PiT-1 mRNA in the parathyroid was much greater in rats fed a low-P i diet than in those fed a high-P i diet. from rat parathyroid glands. Thus, rat PiT-1 may contribute to the effects of P i and vitamin D on parathyroid function.
Introduction
To investigate the expression of Na+-P i co-transporter genes in rat parathyroid glands, we subjected rat Retention of inorganic phosphate (P i ) and associated parathyroid total RNA to Northern analysis with hyperphosphataemia are important in the development cDNA probes for the following Na+-P i of hyperparathyroidism secondary to renal failure. The co-transporters: rabbit NaP i -1, rat NaP i -2, mouse beneficial effect of a low-P i diet in the prevention of PiT-1, rat PiT-2, and rat BNPI. A hybridizing tranhyperparathyroidism can be attributed to the stimulascript of~2.8 kb was apparent with the mouse PiT-1 tion of 1,25-dihydroxyvitamin D3 [1,25(OH ) 2 D3] procDNA probe; no positive signals were detected with duction and the improvement in hypocalcaemia due the other cDNA probes. We screened a rat parathyroid to an increase in the calcaemic response to parathyroid cDNA library with a mouse PiT-1 cDNA probe (nuclehormone (PTH ). Recent studies indicate that high otides (nt)+1 to +420, relative to the transcription extracellular concentrations of P i have a direct effect start site) [6 ] dehydrogenase (GAPDH ) mRNA, administration of 1,25(OH ) 2 D3(6.25 mg/kg, body wt) to vitamin D-deficient rats induced~2.3-and 3.3-fold increase in the amount of PiT-1 mRNA in these glands after 24 and 48 h (24 h: 2.3±0.3; 48 h: 3.3±0.4, P<0.05) respectively. No PiT-1 transcript was detected in thyroid glands after administration of 1,25(OH ) 2 D3. Surprisingly, the amount of PiT-1 mRNA in the jejunum of vitamin D-deficient animals was higher than that of control animals (data not
Effect of dietary P i on PiT-1 mRNA in thyroparathyroid tissue
Rats fed a low-P i (0.02%) diet for 14 days showed a markedly lower plasma concentration of P i than animals fed a high-P i (1.2%) diet for the same period. Serum 1,25(OH ) 2 D3 in the rats fed the low-, control-, and high-Pi diet were 520±43, 75±21, and 38±5.3 pg/ml, respectively. When expressed relative to the amount of GAPDH mRNA, the amount of PiT-1 mRNA in the thyroparathyroid tissue of rats fed the low-and control-P i diet was 3.2±0.3 (n=4, P<0.01) and 2.5±0.4 (n=5, P<0.05) times that for in their PTH mRNA. Rat PiT-2 mRNA was not detected in the thyroparathyroid tissue of the rats fed a low Pi or a high Pi diet.
make an integrated response to changing environmental P i conditions [9] . Based on these data, it can Discussion be speculated that changes in intratubular P i concentration, are the determining factors for the adaptive The present study suggests that a Na/Pi co-transporter response. Therefore, apical Na+/Pi co-transporters could mediate the effects of extracellular P i on PTH. may act as the P system to study how cells monitor P i availability and
